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DETAILED ACTION 
Response to Amendment 

% The amendments), filed on 06/03/2005, have been entered and made of irecoreL Claims 
1-12 and 23-34 are pending. The Applicant has canceled claims 1 3-22 and added claims 28-34. 

Response to Arguments 
2. Applicant's arguments filed 06/03/2005 have been fully considered but they are not 

persuasive, ' ? - . - .- )\ . " 

hi response to Applicant's comments regarding the Examiner's previous Office Action, 
the Examiner respectfully disagrees, The Applicant's remarks stated in relation to "polar 
coprfinates": 

"The rejection of Claims 1 -27 is ndt fijlly understood; The ''c^i^Onvjnq^^ 
refers to the imager of Carlson as having a / ; 

imager" (page 7, line 6) and "the spherical imager" (page 7, line 21). Carlson does not; 
disclose tliis, nor does use of polar coordinates mandate a three dimensional shape. A 
definition stales: "POLAR COODINATES Any point in a plane can be identified by its 
distance Mm the origin (r) and its angle of;i^1tnatibn'.(d): H feiction^ of Math^adcal 
?Terms» 2nd ed.^D. Downm 
Figure 3 of Carlson illustrates the imager as planar," 
Although the Applicant has provided a definition from a mathematical dictionary, an Information 
Disclosure Statement (IDS) (PTO -1449) along with a copy of this non-patent literature (NPL) 
has not been provided with the Applicant's amendments and arguments. - 
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In order to provide the Applicant with a full understanding of the rejection of claims 1* 
27, die Examiner will respectfully explain what a polar coordinate system mandates. While a 
definition of polar cooidinales is consictemd to be any 

di^aiioe ffop the origin <r) and its angle of inclination (0) r the principle for a polar coordinate 
system is mandated for either a two dimensional (2-D) system or a thme dimeflsional (3-D) 
system* For a 3-D system, polar coordinates can be applied to a surface with cylindrical 
eooidinates or spherical coordinates. Mease refer the cited prior art entitled, **The Pangain 
Dktkmiy MMiiJ^^ 
eyiiiidiical <^ofdimste 
JiespectM 

Mathematics (1 998)**, it fas inherent for the imager of Carlson to be a sphere or a cylinder because 
'^HlWflb^ thai the imager !m 4 5 tings 2f42}jNl«ai 

bf^ t 

optical system has a : ^i$pe^e:dis^o»Mative to the ^ ? 
distribution of imaging elements on that surface compensates for the perspecti ve distortion of (he 
cptkal image. After explaining what Ctotei*s hnagfeg system is opplfcable tbemto, the 
Applicant states that distortion is not addressed. The Examiner respectful ly degrees. In Severn! 
places throughout Carlson's disclosure, he teaches how to compensate for blurring and aliasing 
which com^ads to distortion asd warping, with it^pect to the pattern of the |fctii&^ of 
the imager. Please mid Carlson* s Abstract and cot. 5, Hue 14 - coL 6 r line 9. 

Accoitlingly, the rejections for claims 2-1 Q rtmmn the same as depending from claim h 
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Regarding claims 1 1 -12, the Applicant quoted an excerpt from the Examiner's previous 
rejection. He wrote the rejection states: 

"Carlson's invention is related to wide view images (Carlson, col. 2, line 67 - col. 
3; line 1 ), Therefore; it; would have been obvious to one of ordinary skill in the art at the 3 
time the invention was made for Carlson tq im^ , ^ : < 

combining the images into a composite image ..." : 
Well, the Examiner respectfully disagrees, That excerpt from the Examiner's previous 
rejection was wri tten as : 

*Vt:Sim^ invention is related 5 

(Carlson^ col. % line 67- col. 3, line 1 ). In light of the teaching of Ribera, it would have v : ; J 
% been>obvious to one of drdihjiry skill in die Ait a^t' th€i time ^invention was 'made 'ibr ? ffe 
Carlson to implement a system including a processor for combining the images into a 
composite image... M 

Ribera teaches tliat the imager and Uie lens are adapted to deteet the widest jpossibie V, 
viewing angle (col . 2, lines 28-59). In light of this teaching and the other teachings of Ribcm, it - j ^UMi 
" is japparent for Carlson to modify the system with a processor for co^ining a composite image, 
thereby the processor can operate directly on the output signal without having to warp the image 
data in order to display panoramic images over a substantially 360 degree by 360 degree range of 
: angles (Ribe^ J • ; ^ 

; Also for claim 1 1; the Applicant asserts that Carlson does not disclose the use of a 
cylindrical or spherical imager, nor does C^lson address distortion. The Examiner respectfiilly 
disagrees. For claims 11-12, the use of a cylindrical or spherical imager is not claimed. 
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ftever^less* it Is inhercm for the imager of Carison to be a spites or a cylinder because Carlson 
states that the imager has polar cooniinates (Carlson, fig, 2A, col, 4, lines 24-42) and can be 
applied to the imager 300 in fig. 3 of Carlson (col. 5, lines ! 3-33). As explained earlier, polar 
coordinates can consist of a 2-D system as will as a 3-D. system* Although the Applicant does 
not lis? thfe word "dtstoition^ In claims 1 142, tite word f Nvarp** h tised* In several places v 
tteb^^fo C^#Dn ? S:di»ti«s^. he'tetc^ f®$ fah»i£i& 

corresponds to distortion and warping, with respect to the psumi of the picture element of the 
imager, Please read Carlson's Abstract and col. 5, line 14 - col, & liae 9. 

Accordingly, the rejection for claim 1 2 remains the same as depending from claim 11 . 
.... -Regarding claim 23, the Applicant, once again, asserts that Carlson does not addrt^ 
distortion and does not disclose image warping* As stated in thei^ 
teaches how to compensate for blurring and aliasing, which corresponds to distortion and 
.;wa|>^ ; i^i njspect to the pattern of the picture element of the imager* Please read Offtsm'* 
■ . Abstract and ooi 5* line 14 * cot % line & 
■ : Addititolly, ih Itoe remarks on page 1 1 4 the Apjp&te^ asks tfcg question, ^Wliit: i^ld 
modvate oric of skill in ait to niakesuch a composite image? 1 " Ifife Ejcaminer pi^d^iL 
motivation in the Examiner's previous office action as follows: 

*\. .Similar to Huang, Carlson discloses an imaging system for image warping/ 

blurring improvements (Carlson. Abstract). In light of the teaching of Huang, it Would 

have been obvious to one of o 

for Carison to provide a method of 
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source digital images tn order to provide 360° panoramic stereo images (Huang, section 
2j page 197, paragraphs 2-4)." 

AccoMiiigiy, the flections for claims 24-2? remain the same as depending Mm claim 

23. 

Claim Rejections -J5 VSC §192 
| The text of*ihose sections of title 35, US. Code notinciud^d in this action can be/foond 
in a prior Office actiqn, ' , . -> \ ;.- V' ' _ 

4, Claims I*S> 8» 10, 30-31* mud 33 am fleeted under 35 U&£ 102(b) as being ani^tp^ed 
by Carlson (U«$, Pat §4,554385), 

For claim 1* Carlson teaches an electronic imaging system (fig. 1* 100, 1 10, 108) for 
capturing an image of a src^ imaging syst^ comprising:" - f ? 

; fa) m optical system (fig ^ |J50) i^r produetng anoptieal ^ 
^-«oI;3,1iiie 10); 

(b) an imaging iensor (soltdkstate imager, coL 2, lines 63-65) fmviitg a surface in optical 
communication (coL 2> tine 66 - co!> 3» line 2) with the optical system; and 

(c) a plurality of imaging elements (fig- 2a) distributed on Uie surface of the imaging 
sensor (coL4» lines 13-23), said imaging elements cortvert^ 

comjsponding outfmt signal (col. 3 f lines 4-7), said imaging elements being located accotding k> 
a distribution presentable by a nonlinear function in which the relative density of the 
distributed imaging elements is greater toward the center of the sensor (coL 4, lines 28*33), 
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wherein the distribution provides physical coordinates for each of the imaging elements 
corresponding to a projection of the scene onto a non-planar surface (col. 4, lines 24-28); 

wherein said optical image produced by the optical system has a perspective distortion 
relative to the surface of the imaging sensor and the distribution of imaging dements on that 
surlkft compensates for the perspective distortion. Please read Carlson'i Abstract cdL 4, lines ; ^ 
24-28, and col. 5 y line 14 - col 6, line 9. 

For claim 2, Carlson further discloses a system 

diseffete picture elements 200 are symmetrically disposed about the center of a polar-coordinate 
spatial distribution pattern. ;' ■ ... • ; v\ * v ■ \ , \V /Vi > 

For claim 3, Carlson further discloses a system wherein the non-planar surface is a 
sphere. This is inherent because in col. 4, lines 28-33, Carlson states that the discrete picture 
elements 200 are symmetrically disposed about the center of a polar-coordinate spatial 
distribution pattern. 

For claim 4, Carlson further discloses an optical System that includes a lens (fig; 3> 304) 
and the axis of rotation of the cylinder intersects a nodal point of the lens. As stated before, it is 
inherent that Carlson's non-planar surface is a cylinder because in col. 4, lines 28-33, Carlson 
^tates that the-^scrcte picture elements 200 are symmetrically disposed about die center of a 
pplap^ooidmate spatial dikributiori pattern. As illustrated in fig. 3; 
located #a,npdal ^intbf 'th 

(col. 5, lines 13-19). The imager senses light from the lens via a low-pass filter (col. 5, lines 26- 
29). 
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For claim 5, Carlson further discloses a system wherein the optical system includes a lens 
and the center of the sphere is located at a nodal point of the lens. As stated before, it is inherent 
that Carlson's non-planar surface is a sphere because in col. 4, lines 28-33, Carlson states that the 
discrete picture elements 200 are symmetrically disposed about the center of a po jar-coordinate 
spatial distribution pattern. As illustrated in fig. 3, the center of the sphere is located at a nodal 
point of tlie lens because the imager is located along the optical axis of the lens (col 5, lines 13- 
19). The imager senses light from the lens via a low-pass filter (coL,5, lines 26-29). 

For claim 8, Carlson further discloses a system wherein the imaging sensor is a charge- 
coupled device (col 2, lines 63-65). 

For claim 10, Carlson further discloses a system wherein the output signal includes data, 
from a plurality of images (col. 2, lines 19-33). 

For claim 30, Carlson discloses an electronic imaging system (fig, 1 , 1 00, 1 1 0, 1 08) 
comprising; 

an optical system (fig. 1, 100) ti^mitiirig ahoptic^ image (coL^iine 63 - Cpl* 3, line 
10); and 

a plurality of imaging elements (fig. 2a) receiving said optical image and converting said 
optical image into a corresponding output signal (col. 3, lines 4-7), said imaging elements having 
a distribution defining a plane (col. 4, lines 13-23), said distribution representing a nonlinear 
function corresponding to a projection of the scene onto a non-planai* surface (col. 4, lines 24- 
33); wherein said optical image has a perspective distortion relative to said plane and said 
distribution of said imaging elements on said plane compensates for said perspective distortion. 
Please read Carlson's Abstract, col. 4 S lines 24-28, and col. 5, line 14 - col 6, line 9, 
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For claim 3 1, Carlson discloses the system wherein said imaging elements are linearly ^ . v 

addressed (col. .4, lines 13-42). 

For claim 33, Carlson teaches an electronic imaging system (fig, 1, 100, 1 10, 108) for 
capturing an image of a scene (col. 2, lines 57-62), said imaging system comprising: j , 

an optical system (fig. 1, 100) for producing ah optical image of the scene (col. 2; line 63 ^;||f*|i 
-col. 3, line 10); 

an imaging sensor (solid-state imager, col. 2, lines 63-65) having a surface in optical 
communication (col. 2, line. 66 - col. 3, line 2) with the optical system; and 



a plurality of imaging elements (fig, 2a) distributed on the surface of the im aging sensor 



:3V-' 



(col. 4, lines 13-23), i>aid imaging elements converting the optical image into a Witesponding '"h 



wherein said optics! image has a perspective distortion relative to said surface and said 
imaging elements on said surface of said imaging sensor have a non-linear distribution 
compensatory of said perspective distortion and linear addressing (col. 4, lines 13-42); Please 
read Carlson^ Abstract, coL 4, lines 24-28, and cot 5>line 14 -col 6, line 9. 



' ! ' <: ' . :: - •'. 'V-.. 



C/a/m Rejections - J5 C/SC £ 10? 

5. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

<1 • Claims 6-7 arc rejected under 35 U S.C/ 103(a) as being unpatentable over Carlson (U.S. J ^ 
,PaiEf^554,585) inviewofHsie^a f ' 
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For claim 6, Carlson does not specifically disclose a system wherein the radius of the 
cylinder is a function of a focal length of the optical system. However, in col. 4 lines 28-33, 
Carlson states that the discrete picture elements 200 are symmetrically disposed about the center 
of a polar-coordinate spatial distribution pattern. Additionally, in figure 2a 3 Carlson illustrates an 
image sensor where there are radial changes with respect to the high/low resolution periphery 
: # (col .:4^1ineS;-24-42) v The center of the cylindrical imager, which sen^ 
" tow-pass filter (col. 5. lines 26-29), is located along the optical axis.of the lens as illustrated in 
fig. 3 (col. 5, lines 13-19). In the same field of endeavor, Hsieh explains how to remove the 
effects of panoramic distortion of images projected on a cylinder (col 3, line 65 - col. 4, line 40) 
by utilizing equations (1 ) - (4) to obtain coordinates for the corresponding pixel ^^b 
■1 plane in the cylindrical map. Since Hsieh states that the focal lengthy tlie 

focal length will change with respect to the radius. In light of the teaching of Hsieh, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made for 
Carlson to implement a system wherein the radius of the cylinder is a function of a focal length 
•^$f: the optical system in order to permit a predetermined mapping of the image onto the sehsofe 
■ ; For claim 7, Carlson does not specifically disclpse a 

sphemisafu^ col. Klines 28^33, " 

Carlson states that the discrete picture elements 200 are symmetrically disposed about the center 
# a polar-coordinate spatial distribution pattern, Additionally, in figure 2a, Carlson illustrates ah 
image sensor where the radius changes with respect to the high/low resolution periphery (col: 4, 
jiims 2442), ; The center of the- spherical imager, which senses light from the lens via a lov^pass; 
filter (col. 5- lines 26-29), is located along the optical axis of the lens as illustrated in fig. 3 (cdl. 
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5, lines 13-19). In the same field of endeavor, Hsieh explains how to remove the effects of 
panoramic distortion of images projected on a sphere (cot. 3, line 65 - col. 4, line 40). Although, 
Hsiqh gives an example of the cylindrical geometry, Carlson utilizes polar coordinates as 
explained in claim 3. Since Hsieh slates that the radius is equal to the focal length, the focal 
length will change with respect to the radius, in light of the teaching of Hsieh, it would have 
Ipeen obvious to one of ordinary skill in die art 

implement a sy stem wherein the radius of the sphere is afiniction of.a focal length of Uie optical 
system inoi^e^^ 

7. Claims 11-12, 32, and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carlson (U,S. Pat. #4,554,585) in view of Ribera ct al. (U.S. Pat. M 6,603,503). 
-v Fw^cl^in 1.1 , Carlson, discloses, a -system with a moveable television camera 'that ' 
produces a video signal, which is coupled lo an image signal processor. Carlson's image signal 

ip^esso^yHu^ 

whereabouts of a particular object in field of view, can inherently operate directly on the output 
signal without haying to warp the image data (col. 3, lines 33-46). However, Carlson does not 
teach a system including a processor for combining die images into a composite image., 

to the same field of endeavor, Ribera discloses a system including a processor (Ribera,. 
fig. 4, ref l p);fpr combining the images into a composite image, thereby the processor can 
operate directly on the output signal without having to warp the image data (Ribera, col. 6, lines 
10-21 and col. 4, lines 51-55). Similar to Ribera, Carlson's invention is related to wide view 
images (Carlson, col. 2, line 67 - col. 3,line 1). In light of the teaching of Ribeni, it would have 
been obvious to one of ordi nary skill in the art at the time the invention was made for Carlson to 
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implement a system including a processor for combining the images into a composite image, 



i-.w-,- thereby the processor can operate directly on me output signal wiUtout living to warp the image \ , || 

•% : *'-/y data in order 10 dis P la >' panoramic images over a substantially 360 degree by 360 degree; range of" 

angles (Ribera, eol, l f lines 36-39). . X.|ff^ 



For claim 12, Carlson does not further disclose a system including a projector for 
projecting the composite image onto a planar surface. However, Ribera further discloses a 




- ; coL 2 } line 67^cql. 3, line l> I n light of the teaching of 



-Rjbera, it would have been o bvious to one of ordinary skill in the art at the time me in vention 




by 360 degiree range oJPangles; r rM 



:*:t&* ; :^ .? $ For claim 32, Carlson discloses- a system with a moveable television: camera that. ' ' ; ly: "jilllKf 



■■■■■■ produces a video signal which is coupled to an image signal processor. Carlson's image signal 
processor, which analyzes the image defined by the video signal to determine the exact 
whereabouts of a particular object in field of view, can inherently operate directly on the output 



; signal wWiput having to warp the image data (col. 3, lines 33-46). However, Carlson does not 

. ' .t^:a.?ysimv&rther including a,pn»cessor combining said output signal and one or m<m- U' -ifc" 

, ; c additional output signals into a composite image without warping. ; 0 

^'J\\-\j\ ! : te^/^W.^f^^^n Ribera discloses a system fmther including a processor ■(■^Ji[W& 
(Ribera, fig. 4, ref. 1 0) combining said output signal and one or more additional output signals 
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into a composite image without warping. (Ribera, col. 6, lines 10-21 and col. 4, lines 51-55). 

f Siniilar b. Wbera-^ 

t col. 3, line 1). In light of the one of ordinary 

skill in the art at the time the invention was made for Carlson to implement a system further 
including a processor combining the output signal and one or more additional output signals into 
a composite image without warping in order to display panoramic images over a substantially 
360 degree by 360 degree range of angles (Ribera, col. 1, lines 36-39). &v |Ji 
L&li l^g^ing claim 34 r this claim is an appp^tus^ d 

-10 claim 32. , v; • . : 

>lf g Claims 23-29 are rejected under 35 U.S.C. 1 03(a) as beingunpatentable over CarlsdnV \ % 
(U.S. Pat. #4,554,585) in view of Huang et at ("Panoramic Stereo imaging System with 

;v>h>.4 - - v '* / ? ' ;> s - *\ ; ; . 5/ r ? -. ••• • . • ;.; t \ ; ■• •• . - - -[-y. ■ . x . - ' • ' :. : • ' • 

Automatic Disparity Warping and Sea^ihgi"^ f 
No. 3, May 1998, pp. 196-208.) 

For claim 23, Carlson teaches a method (fig. 1, 100, 110, 108) comprising: (a) 
generating at ie^ ^^ 
|ih^ng sensor 
■ pe«pec0e^isbrti(^^;^ 

claim differs from Carlson in that he does not teach a method of generating a composite digital 
' image from at least two source digital images, saW method comprising; ; 
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(b) combining the source digital images without further correction of said perspective 
. ^tojrtiQti^lo foi^\a..cpmposite.digital image> 

In the same, field of endeavor, Huang teaches r,a method of generating a composite digital 
Magr ^ source optical images (pagej^ 

perspective distortion relative to a planar surface, said method comprising: (b) combining die 
source digital images to form a composite digital image (page 200, section 3.5). Additionally, 
Huang's panoramic stereo imaging system inherently has an imaging sensor because his system: 
includes two cameras for the left-eye and the right-eye (page 197, section 3.1, paragraph Tj. This 
system generates focused images by selecting the correctly focused image for each sensor (page* 
197-198, section 3.2, paragraphs 1-2). Please see figs. 5-6 and read pages 199-200, section 3.4, 
paragraphs 1 -2. Similar to Huang, Carlson discloses an imaging system for image warping/ $ 
to (Carlson, Abstract). In lig^^ 

of ordinary skill- iathe art at ibe time^ 

provide a 

in order to provide 360° panoramic stereo images (Huang, section 2, page 197, paragraphs 2-4). 

For claim 24, Carlson, as modified by Huang, further discloses a system including a 
projector for projecting the composite image. On pages 204-207, Huang explains and illustrates 
the experimental results of the panoramic stereo imaging system. He demonstrates how the 
\im^ composite image-is projected. -Iti; lightof the teaching of 

Huang, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made for Carlson to provide a method of including a projector for projecting the composite 



v ^ . „ w __jftiBg ij 

image onto a planar surface in order to provide 360 c panoramic stereo images (Huang, section 2, 
page 197, paragraphs 2-4), 

, v/ /For x ctel^li; l^ Carison does sot teach a method whereia the two source dtgitd : iiii^ps : ^ :; 0 
x .overlap in overlapping pi&el regions* ' Huang Caches a |^^ ^^^ i^'sotim ^gtfal 

. ." • ' ..: : ■ , " . /'. '. • *■ \l ■ ." ■. »/.„*. >.v* " : > ' i r^v^ 

the inching of Huang, it would have been obvious to one of ordinary skill m &m art atthe •'. K 
time the invention was made for Carlson to provide a method wherein the two source digital 
, in orcterto provide 360° panoramic stei^;imajges>;;^-\^ 

" ^{^rspectlve dfetortion corits[Kmds to- a projection Wthe sofee onto a cylinder^ In col 4 lines;28- :: ? 

33, Carlson slatei^ tfiat the discrete pictt^e elenienti 200 are symmeirkaf ly disposed about the ; | 
^ qen^ pattern. In light of the teaching of Huang, it is u ^ f 

krio as' polar^xxirfii^^ 

j:'i^«aaBg^pages 1^200, ; ... ,:'. ; \,v^; 

distortirai corresponds to a prq|ecti<Hi of the scam onto a sphfiTO. in col. 4 lines 28^03 :t G^bon ; | 
states that tlte discrete picture elements 200 are symmetrically disposed alput the center of a % > ' 

-fpatialdktriiH^^ In )^|^,^ i^-^lm^; 

jffeeitft for coordinates of a sphere id be known as polar coordtnalcs. fai flie #seli*^»s ^Huafii, 
■ : ;-|-dcami^ are olilizi^ m the panorama stereo imagi Although he uses a cj liiKlricai , 

surface us describe Ms panoramic stereo imaging system, Huang makes readers aware of the 
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need for image distortion correction for images at the proper positions of a sphere as well as a 
cylinder. 

For elaim 28, Carlson teaches a method (fig. 1, 100, 1 10, 108) comprising: generating a 
dijgital image corresponding to said optical image using said image sensor, on imaging elements 
of said image sensor^ said imaging elements being located according tp a non-linear distribution 
represehtable by a projection of the scene onto a non-planar surface (col % lines 63-65^ col, 3 * 
lines 4-7 and 47; col. 4, lines 28-33), This claim differs from Carlson in that he does not teach a 
method of generating a composite digital image, said method comprising: producing an optical 
image pfa scene on an image sensor having a planar surfece, said optical image having a 
perspective distortion relative to said planar surface. : 
- % lh|he same field of endeavor, Huang teaches a method of generating a composite digital 
imige (page 197, section 3.1, paragraph 1), said method comprising: producing an optical image 
of a scene on an image sensor haying a planar surface, said optical image having a perspective 
distortion relative 197, section 3.1, paragraph 1). Additionally, on 

pages 204^207," Hifehg'expJains^and illustrates the experimental results of .'lite panoramic stereo 
imaging system, tfe demonstrates how A 

projected on a planar surface. In light of the teaching of Huang, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made for Carlson to provide a 
method of generating a composite digital image, said method comprising: producing an optical 
image of a scene oh an image sensor having a planar surface, said optical image haym 
perspective distortion relative to said planar surface in order to provide 360° panoramic stereo 
images (Huang, section 2, page 1 97, paragraphs 2-4). 
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For claim 29, Carlson, as modified by Huang, teaches a method wherein said imaging 
elements are linearly addressed (Carlson, col. 4, lines 1 3-42). 



Conclusion 

.?. : The prior art made of, record and not relied upon is considered pertinent to applicant's 
disclosure, • • = '"' : 

The Penguin Dictibnary of Mathematics (1998). Polar Coordinate System ; i 
Relieved 28 September 28, 2005. Available 
from xreferplus. 

http://www.xrelerplus.eom/entry/l 441 28. 

The Penguin Dictionary of Mathematics ( 1998). Spherical Coordinate System 
Retrieved 28 September 28, 2005. Available 
from xreferplus. 

; h^ , V.k* : #' :V- ^'k. 

The Penguin Dictionary of Mathematics (1998). Cylindrical Coordinate System . - 

Retrieved 28 September 28, 2005. Available 

from xreferplus. ' V 

http://www.^ 

10. Applicant's amendment necessiuwed the new groundfs) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is re^^ 

■/%*a > A shortened statutory period for reply to this final action is set to expire THREE : * 
MONTHS from the mailing date of this action. In die event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period; 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory actiom In no event, 
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Aft Unit: 2612 



however, 
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final action! 



II. 



sk -examiner should be directed to Carramah J. Quiett whose telephone number is (5? 1 ) 272-7316. 

}~ :;; The examiner can non^ 

: |v «^P ; ; i;^' If attempts to reach the examiner by telephone are unsuccessful; the examiner's 

supervisor, ' • ' \ - 



organization where this application or proceeding is assigned is 571-273-8300. 



Information regarding the status of 'an application may be obtained lk>m the Patent 



.; : i: .ftl'V; ■■ 

i v A^pHc^ion Information' Retrieval (PAIR) system. .. Kr ..... , 

inay be obtained from either Private PAIR or Public PAIR. Status information for unpublished g| 
applications is available through Private PAIR only. For more information about the PAIR . : |{ 
system, sec http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 



.r-# v j% .-system, 



September 29, 2005 
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from Penguin 



polar coordinate system 



A coordinate system in which the position of a point is determined by the length of a line 
segmentfrom a fixed origin together with the angle or angles that the line segment makefcwittl/ 
a fixed line or lines. The origin is called the pole and the line segment is the radius vector :(rf£i** 
In two dimensions/one reference axis is required {called the polar axis). The angle 8 betWeeh'^ r 
the polar axis and the radius vector is called the vectorial angle (other terms ^ poi^ at\^ 
azimuth, amplitude, and tinomaty). By conyehtion, positfye ya 

anticlockwise sense, negative values in a clockwise sense. The coordinates of the point a^^^ 
then specif ied as (r, B). Polar coordinates fri a ptarte are useful for Seating with ^terffi:fSk :: 
have central symmetry. 




polar axis 



polar coordinate system 



It is possible to change between polar and Cartesian coordinates. If the pole of the polar 
system coincides with the origin of the Cartesian system, and if the polar axis coincides with 
the x-axis, then a point (r, 8) has Cartesian coordinates given by 



x - rco$0, y = rsind 



For example, the point with polar coordinates (3 t 9<T) has Cartesian coordinates (0, 3). 
Similarly, a point <x, y) in a Cartesian coordinate system has polar coordinates given by 
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where & is such that 



\>sp; • ^ " >v * * '. 



r = eosfl: sin#: 1 

For example, the point with Cartesian coordinates (-1 , -1) has polar coordinates (/^a^lS* ); 
Polar coordinate systems are also used in three dimensions. . £ % : -Y':'r 

Seespher^^ : ; ;;. . / y ^\ : 

..r- : . . ; -\ .-, • •• • • • • ' •. V - ■ : "- ; V ' ■ 

TtiePengum Dictionary of /mthematics, © Penguin Beaks Ltd- 1989, 1998 ®rV- *K \ 



, I.'}'. /'.*'v 



• 6 ••' -*- x 



APAI.MLAJ Chfcago ; Citing this entry /:" ; 'v :i 

polar coordinate system. The Penguin. Dkt/oiiary o/ Marftemc?(rcs (J99S^ Retrieved 28 September 2005-.; > r 
Available f rom xreferplus, http; / /www,xreferplus.com/ehtry/ 1 441 128 
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- The Penguin Dictionary si 
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Science 8«d Technology 

adjacent entries 

♦ : sphere' r ' 

♦ spherical coordinate 

^ syste&tT ■ 



About Be^ip^ 
from E&G2MID 



spheiieal coordinate system 



A p^acc^K&ateLS^iem in three dimensions. The tocatton of a point P is made with reference 
to two axes at right angles taken from an origin (or pole) O, One coordinate is the mdius \ 
yactory which is the distance OP from the pote to the point, The radius vector is.given the 
symbol / (some-times p); The other two coordinates ire angles measured with res^t to two:; 
a*es: the hcrkontai axis (corresponding to the M-m\$ of Cartesian coordinates* and the . verpcii 
axis {cofTesportding to the 2-a*ts and called the potor was). The plane of tt*e two axes ts called 
the mitiQt merfdkm plane* Hie angle between the polar axis and the radius vector is the 
cotaUiude 9: the angle between the horizontal axis and the projection of the radte vect^ oft 
the horixontai plane Is the longitude Tire point P is specified by three coordinates* wrftteiA 
0S(r, M). 




; ;• :->-x:v : 



spherical coordinate system Spherical polar 
coordinate system. 



The coiatil^eSmay vary between 0 and ^ radians; the longitude may have any value but fe 
usually taken between 0 and 2ft radians. Spherical coordinates are used fn studying systems 
that possess spherical symmetry; examples occur In field theory, spherical harmonics* celestial 
mechanics (see e^n^caLcpordtoatc:^ and atomic structure. The method of locating 
a point is similar (but not identical) to. the system of gesscaclto^ Spherical 

mmms 
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' r .. coordinates are also called spherical polar coordinates. 

It is possible to transform from a spherical coordinate system to a rectangular Cartesian 
coordinate system. If the pole of the spherical system coincides with the origin of the Cartesian 
system, the polar axis coincides with the 2-axis, and the initial meridian plane coincides with 
the x-2 plane, then a point (r, 9, in spherical coordinates has Cartesian coordinates given by 

x = rsin#co$0 

:'" r \-^ ;; ;J..; : y = r sin 0 sin 0 

Similarly , a point (x, y, z) in Cartesian coordinates has spherical coordinates given by 

' J(x 2 +y 2 p 



0 = tan 




■ i ' ■ Where '6. fs -such «i'at l 0,f 6' •< it-^'th'e:viaiu^:of '^'itha^^ ; * : - V,--- "'^ 

"Jyvc- yv\, ; r x:^:rsiri^ = <^s^ ^sin0: 1 ^ 

The Pen$um Orctrorrory of Mottemotrcs, <D ten^n fioofts ltd, 7939, 1998 €> 
ASA. I MUJ Chicago : Citijng.th gentry 

spherical coordinate system. The Pensuin Dictionary of Mcthemotks (im^ 

f ;.'^:-;/, . : r w , : 2005- AvaUabie^^ * ; " rv .f 4 : V: -Vjf 
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The Penguin Dictionary of 
Mathematics 

• 8essel:f functions 
thePeiigum Oictkmafy ot 

« space, coordinates 
The ."Penguin .Dictionary of 

adjacent entries 
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About Ihetengul^^ 



cylindrical coordinate system 



A polar coordinate system, in three dimensions. Cylindrical coordinates have the two 
coordinates (r, 0) of polar coordinates in 




polar 
axis 



cylindrical coordinate system 



:. ' - ? ~y : 'fS<: 



a ptane with an additional 2-axis through the pole perpendicular to the plane. If r is constant '% 
and z and Q vary over all values, a cylindrical surface is generated, ^ ! 

it Is possible to change between cylindrical and rectangular Cartesian coordinates. If the ^ pole 
of the cylindrical system coincides with the origin of the Cartesian system; the polar axis 
coincides with the x^axis, and the z*axes coincide, then a point (r,6,z) in cylindrical 
coordinates has Cartesian coordinates given by 



x - rcosd, y = rsin0, 

http://vww,^ 



z — ^ 
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Similarly, a point (x,y,z) In Cartesian coordinates has cyUndrical coordinates given by 



r = ^(x' 0 = tan" 1 z = r ' 



the value of 9 being chosen so that 



x:y:r = cos#:sin0:l 
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